Cortical cyto- and chemoarchitecture in three small Australian marsupial carnivores: Sminthopsis macroura, Antechinus stuartii and Phascogale calura.
The cyto- and chemoarchitecture of the cerebral cortex has been examined in three small (mouse-sized) polyprotodont marsupial carnivores from Australia (the stripe-faced dunnart, Sminthopsis macroura; the brown antechinus, Antechinus stuartii; and the red-tailed phascogale, Phascogale calura) in order to compare the cortical topography of these marsupials with that of diprotodontids, didelphids and eutherians. All three species studied had similar cortical cytoarchitecture. The isocortical surface was dominated by primary somatosensory (S1) and visual (V1) areas. Putative secondary sensory areas (S2, V2M, V2L) were also identified. The primary somatosensory cortex demonstrated clumps of granule cells in the presumptive mystacial field, whereas the primary visual area showed a distinctive chemical signature of intense calbindin immunoreactivity in layer IV. On the other hand, the primary auditory area was small and indistinct, but flanked by a temporal association area (TeA). A cytoarchitecturally distinct primary motor cortex (M1) with prominent pyramidal neurons in layer V and poor layer IV was identified medially to S1, and at rostral levels a putative secondary motor area was identified medial to M1. Transitional areas between isocortex and allocortical regions showed many cyto- and chemoarchitectural similarities to those reported for eutherian (and in particular rodent) cortex. Medially, two cingulate regions were found at rostral levels, with dysgranular and granular 'retrosplenial' areas identified caudally. Laterally, granular and agranular areas surrounded the rostral rhinal fissure, to be replaced by ectorhinal and perirhinal areas caudally. The findings indicate that the cyto- and chemoarchitectural features which characterize the iso- and allocortex in these small marsupial carnivores are similar to those reported in didelphids and eutherians and our findings suggest the existence of putative dedicated motor areas medial to the S1 field.